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(57) A fire relardam Insulating board 1 comprises a 
foam core 2 having feclnge 3, 4 on both laces thereof, 
Ths foam core is reinforced by a glass fiber scrim 5 hav- 
ing a weight of from 8 to 24, preferably 10 to 20 and 



ideally approximately 13,6 g/m^ of board. To produce 
the board 1 In a continuous manufacturing process tha 
racings 3, 4 with the ecrim 5 and foam reactants are 
passed under a nip bar 30 to thoroughly wet out the 
scrim 5 before aUowing the loam lo expand, 
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Description 

[0O02J In order to improvG the fire retardant properties of euch Insulating board it is known to reinforce the core wilh 
random / arranged glass fibers. However, such fibers are generally high-bft glass fibers which are exponslve both in 
lerme of raw materials and production costs. In some cases fibers are difficult to disperse in the foam core leadino to 
uneven dilution. Such uneven distr.bu.lon can .ead to bcal sftee which ars axceJslve* «7n5bn3 aXTE 

[0003] US-A-411B533 describes a process for producing a structural laminate using a mat of glass fibers in which 
the fiber* are arranged In layers, the fibers In each layer being straight, long and parallel and the fibers in each lyar 
being a Ian <acuu ^nglo to the libers in the next accent layer. The fiber 9 le 66 mat has facing sheets applied* S 

ma t!,nl T ^TT? ^ 18 e PP' ielJbetweer ' lhe(aci "S ^ris. On expanston of the foam-forming mixture th a 
mat of glass f ibers Is said to expand. Howsver. fiber glass mats of this type are difficult to handle and the fiber usually 
requires stretching to separate the fibers prior to application. 

[0004] EP-A-01 18013 recognises (he problem in handling glees fiber mate of this ly pe and suggests a process in 
Which 8 layered fiber glass mal Is adhesively bonded to one of the facing sheets, however, such adhesive bonding is 
generally difficult Id perform, adds to costs and may inhibit the movement of the glass fibers, on foaming 
[0008] More generally, it is knowle first open up such fiber glass layered mats by passing them between stretching 
and opening rollers prior to application between lacing sheets. This adds to Ihe processing difficulties 
[OOUGJ JP-A-5B072443 describes a fire rstardant insulating board with a glass fabric or sheet and a rigid toam core 
covsred by facing sheets. The board required to pass fire tests is. however, expensive 

[Q007] While structural laminates with fiber glass structures have fire r eB | B lant properties there Is a need for an 
improved structural laminate which is Inexpensive and easily formed in a cost effective manner whilst still providing 
w required fire rctardanl properties. a 
[0008] There is therefore a need for an improved insulation board which will overcome at least some ol these diffl- 

CUUJ65. 
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Statements of Invention 

3D 

[00D9] According to Ihe mention there id provided a fire retardant Insulating board comprise a foam core having 
afacing on both Wthereof.lhe foam core being reinforced by a glass fiber malarial, wherein the glass fiber comprises 
a fiber glass senm having a weight of from 8 to 2* g/mS of board. . 
10010] Preferably the weight of the fiber glass scrim le from 10 to 20 g*n* of boar*. Ideally, the weight ol the fiber 
3* glass scrim Is approximately 13.6 gfm 2 of board. 

[0011] Preferably the scrim contains Irom 1 to 3 threads per cm warp. 
[0012] Preferably the scrim contains from 1 lo 3 threads per cm weft. 

[0013] In one embodiment of the invention ecrim containe approximator the same number of threads per cm warp 

and per cm weft. Preferably, the scrim contains approximately 2 threads per cm warp and weft 
40 [0014] m a preferred embodiment of the invention the scrim le formed from a glass fiber of approximately 340 Dlex 

rS f re1erab,y lhQ rigkJ foanf) COfe fs 01 POtyiwcyBriuraifl foam formulation including polyol and isocyanurate 

[001 6] In a preferred embodiment of the invention, ihe foam formulation has an isocyanate index of NCO (leocyanate) 

groups ol OH (polyol) groups o[ greater than 2.5, preferably trom 3.0 to 4.5. 

[0017] In a preferred embodiment the polyol is a polyestef polyol. 
<* [0018] Ideally the foam doee not contain any added flame retardant. 

[0019] One or bolh facings may comprise or contains an aluminium fail. 

[0020] Alternatively one or both of the facinge le of a laminate material. 

[0021] Th 0 invention also provides a conlinuou 9 method for producing a fire retardanl insulating board comprising 
the stepe of:- 9 



so 
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leading a first facing from a supply reel to a lay-down bed; 

leading a fibre glass scrim having a weight of from Q to 24 o/m* of board over the first facing; 

faying down a liquid foam readant mixture onto the scrim and flrsi facing; 

leading a second facing from a supply reel overthe first facing, scrim and liquid loam reactante; and 
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expanding the loam to form an Insulating board. 

nipping nEK** ^ m8th0d inC ' UCte6 *" 5t0P 01 lBad ' n9 1he ,aCin ° S Wl * ,he Bcrim ,oam reac,anl8 1hro °9h * 

Brief Description of the Drawings 

2S h v^r ent ' 0n WN ^ ^ ClearV UndGfSt00d from lhe ?0 " ow,n 9 Option thereof given by way of example 
Fig. i is a crass seeiional view of an insulating foam board according to the invention; 
Ho, 2 is b plan vigw ol a fiber glass scrim used In the insulating board; and 
Fig. 3 is a side view ol an apparatus used to manufacture the board of Fig. 1. 
Detailed Description 

an insulating «w 2 of rigid foam malarial, having a pair of facings 3. 4. Tno foam core 2 is reinforced by a single layer 
of a fiber glass senm 5 formed from a plurality of generally equi-spaced warp threads 6 and won Threads 7 which L 
interconnected lo form a substantially uniform matrix as illustrated. 
[0025] The ecrlm in this case has the following properties: 
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Yarn Warp 


940 Dlex glass 




Yam Weft 


340 D'tex glass 


30 


Consiruciion 


2.0 Threads par cm Warp 
2.0 Threads per cm Weft 




Binder Type 


Polyinyl Alcohol 


9& 


Yam Weight 


I3.6g/m e 




Binder Pick Up 


16% ±10% 


40 


Total Weight 


16g/ms±i0% 




Thickness 


16mm Average 


4* 


Tensile Strength 

. . i 


Warp 23,3 Average DN/60 mm 
Weft 29.5 Average DN/50 mm 



[00261 The ngid foam core is tor mad from a foam-forming mixture which will resuH In a rigid foam with fire retardanl 
properties. Most prefsrrad is 9 polylsoeyanuraie in which the chemical linkage le leocyanurate. Generally the team is 
formed Irom a mixture of any suitable organic polyleocyanate and a polyol. Most preferably the polyol Is a oolvesler 
polyol, preferably with a functionality ol less than 3. ideally approximately 2. Suitable surfactanls end blowing agents 
may be employed, 

[0027] The loam is formed from a polyisocyanurate formulation using an excess ol isocyanurate with lillle or no 
added fire rstafttont The foam preferably has an Index (ratio of NCO [ieocyanate) groups to [polyol] OH groups) of at 
least 2.5, and preferably 3.0 to 4.5. The excess Isocyanate groups are encouraged, by a suitable choice of caialyet 
to react together to form polyisocyanurate trimer*. These trimers provide strong cross-linking to onhance stiffness and 
strength of ihe reacted foam, and readily carbonise to form a refractory char on the foam eurlace in a fire situation. 
This char greatly inhibits further combustion ol the foam, 
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[0020] The scrim is relatively lightweight ol 8 to 24. preferably from 10 10 20 and ideally approximately 1 3.6 gym* of 
board but wilh a structure that provides a high level ol reinforcement to hold the foam together in a Are situation 
especially ihe charred areas which tend to be b rittla. Combined with a char-foamfng polyisocyan urate foam formulailon' 
the effect is to greatly enhance the fire rstardance of the product. 
£ [0029] One of the facings 9 Is In this casg of aluminium foil material having a thickness of between 20 and ro^m, 
preferably 30-40^, ideally approximately 38|x. The other facing 4 fe In this case a irilamlnate comprising an Inner foil 
layer 9. an Intermediate kraft paper layer 1 0 and an outer foil layer 11 . 

[0030] Any suitable facings may be employed such as a foil facing on both faces or a Vllaminate facing on both faces. 
[□031] Referring io Fig. 3 there is diagrammailcaily illustrated apparatus for forming an insulating board according 

«> to the invention. One of the facings 3 is led trom a supply reel 20 to form a lower facing and the other facing 4 is led 
from a supply reel 21. The fiber glass scrim 5 is provided on a reel 23 and Is led to be laid on ihe upper face of the 
facing 3. Liquid foam reactam6 are laid down on the scrim 5 and the lower feeing 3 from a lay down head 26. The other 
facing 4 is applied. Preferably the sandwich thua formed is passed through a nip bar 30 or nip roller to thoroughly wet 
out the scrim before allowing the foam to expand in an oven to form a sandwich structure as illustrated In Fig, 1 . The 

« panel thus formed is cut at a desired length in known manner. The foam lay-down, thickness control, healing and 
cutting ere well known in the technology and do not form part of this invention. 

[0032] Because the reinforcement is of scrim structure it can be readily handled as illustrated, while, at the same 
time providing a lightweight reinforced fire retardant foam board structure. The board is relatively Inexpensive while 
ensuring even reinforcement across the length and width of Ihe board. The method of manufacture Is simple and 
*0 relatively cheap. 

Example 1 

[0033] A typical foam formulation used in the invention Is as follows; 





pph po|yol(by weight) 


polyester polyol 


100 


silicone surfactant 


2.5 


amine catalysl 


0.7 


t rime rieation cala lyst 


4.3 


water 


0.6 


141b 


42.0 


Crude diphenyl isocyanate (MDl) 


150.1 


(0.g.Suprasec 2085 supplied by ICI) 





[0034] The scrim used was as described above with a yarn weight of 13.6 g/m2 of board. Both facings are oFatuminfum 
foil as described above. 

[0035] A fire lest was carried out In accordance with Loss Prevention Standard 11 01 : Issue 2, 1 998 using a structure 
made up from a reinforced poiyisocyanurate foam lining boards manufactured as described above. The nominal thick- 
ness of the boards was 60mm. The boards passed the requirements of the fire test. 

[0036] A similar insulated board wilh the same Index but without the reinforcing scrim felled the requirements of ths 
fire test. 

Example 2 

[0037] A similar board to that described in Example 1 was prepared except that the facing used on both faces was 
a irilamlnate ae described above. 

[0036] The insulating board thus produced paesed a fire test as set out In BS476 part 21 ; 1 9B7 clause B t when used 

as a part of a steel frame with a fire resistant plasterboard on the inner (furnace) side. 

[0039] The invention is not limited to the embodiments hereinbefore described which may be varied In detail. 

Claims 

1. Afire retardant Insulating board comprising a foam core having a facing on both faces thereof, tha foam core being 
reinforced by a glass fiber material, wherein the glass fiber comprises a fiber glass scrim having a weight of from 
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8 to 24 g/m 2 of board. 

s 2 - ^^^^ 

weft. P * preferabV1h9 scrim contains approximate 2 threat per cm warp and 

» 6 ' 38 ^ PrSC6diR9 C ' aim Wher9in SCm te *°<« ■ *» *• of approxi- 

? - f^SX^rd I^ESlS^"? ^ foam - 16 « ^-y-"te roam 
S. An inflating board as claimed In claim 7 wherein the polyol Is a polyene, polyol. 

11 • An instated board ac claimed in any proving Cairn where". on« or both of ^ facings te o. a temlnmc malS r (a ,. 
12. Acominuouamathodforproducingafireratardantineulating board comprising Aw etepsof:- 
leading a first facing from a supply real to a lay-down bed; 

leading a fibre glass scrim having a weight of from 8 lo 24 gfofi of board over the firs, facing; 
laying down a liquid foam reactent mixture onto the scrim and first facing; 
^ leading a second facing from a supply reel over (he first facing, scrim and liquid foam reacrants; and 

expanding ihe foam to form an Insulating board. 
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ideally approximately 13.6 Q/rtf of board. To produce 
the board 1 in a continuous manufacturing process the 
faclnge 3, 4 with the scrim 6 and foam reactsnts are 
passed under a nip bar 30 to thoroughly wet out the 
scrfm 5 before allowing the foam to expand. 
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